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(54) SINGLE-COMPONENT DEVELOPER AND METHOD FOR PRINTING USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single-component developer, which will not deposit or 
fix and further to a blade or a fixing member which is made oilless and which will not cause 
deterioration in image quality for long— term printing. 

SOLUTION: The single-component developer consists of 1 00 pts.wt of toner particles 
containing a binder, coloring agent and as necessary, staticization controll agent and release 
agent and 0.1 to 3 pts.wt. of coated metal oxide fine particles prepared by coating metal oxide 
fine particles, having 50 to 300 m2/g specific surface area with at least one kind of lubricant 
selected from among a group of higher fatty acids, higher fatty acid amides, higher fatty acid 
esters and higher fatty acid metal salts. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] a 1 component developer characterize by consist of a coat metallic oxide particle 0.1 
which carried out coat processing of the toner particle 100 weight section which contain an 
electrification control agent and a release agent a binder, a coloring agent, and if needed, and the 
metallic oxide particle of specific surface area of 50-300m 2/g to at least one sort of lubricant 
choose from a group of a higher fatty acid, a higher fatty-acid amide, higher fatty acid ester, and - - 
a higher fatty acid metal salt - the 3 weight sections. 

[Claim 2] A 1 component developer according to claim 1 said whose coat metallic-oxide particle 
is what contains less than an average of ten metallic-oxide particles per coat metallic-oxide 
particle. 

[Claim 3] A 1 component developer according to claim 1 or 2 said whose lubricant is the melting 
point of 70 degrees C or more. 

[Claim 4] A 1 component developer according to claim 1 to 3 said whose coat metallic-oxide 
particle is what covers with lubricant a silica particle processed by amino-group content agent, 
and is obtained. 

[Claim 5] A 1 component developer according to claim 1 to 4 said whose coat metallic-oxide 
particle is what covers a metallic-oxide particle with a stearin acid metal salt, and is obtained. 
[Claim 6] A 1 component developer according to claim 1 to 5 which is what is dried, obtains a 
solidification object, grinds this solidification object with an agitator which has an impeller, and is 
obtained after said coat metallic-oxide particle carries out immersion processing of the metallic- 
oxide particle into a solution made to dissolve lubricant in an organic solvent 
[Claim 7] A 1 component developer according to claim 1 to 6 which is a 1 component 
nonmagnetic developer. 

[Claim 8] Contacting this supporter to a transferred object, after developing negatives, forming a 
thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter A 1 component developer according to claim 1 to 7 which is a 1 component developer 
for imprinting a developed image to a transferred object and using a toner particle for a 
transferred object in a printing method of a 1 component developer which consists of a process 
which carries out heating fixation further. 

[Claim 9] Contacting this supporter to a transferred object, after developing negatives, forming a 
thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter A 1 component developer according to claim 1 to 7 which is a 1 component developer 
for using a toner particle for a transferred object in a printing method of a 1 component 
developer which consists of a process which carries out heating fixation, contacting a fixation 
member which imprinted a developed image to a transferred object and was further made oilless. 

[Claim 10] Contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
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supporter A printing method of a 1 component developer which imprints a developed image to a 
transferred object and is further characterized by using a 1 component developer according to 
claim 1 to 7 as a 1 component developer in a printing method of a 1 component developer which 
consists of a process which carries out heating fixation of the toner particle at a transferred 
object 

[Claim 11] Contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter In a printing method of a 1 component developer which consists of a process which 
carries out heating fixation of the toner particle at a transferred object while contacting a 
fixation member which imprinted a developed image to a transferred object and was further made 
oilless A printing method of a 1 component developer characterized by using a 1 component 
developer according to claim 1 to 7 as a 1 component developer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It does not adhere thru/or fix in more detail 
about a 1 component developer and its printing method to the blade used at a development 
process, and does not adhere thru/or fix to the fixation member which is a fixation process 
further and is used and which was made oilless, but this invention relates to the possible 1 
component developer and its printing method of clearer image formation. 
[0002] 

[Description of the Prior Art] After pressing with developer support (generally called the 
development sleeve) and forming the thin layer of a developer between members (generally 
called the blade) by the printing method which uses a 1 component developer, while making an 
electrostatic latent-image supporter (generally called the photo conductor) contact The image 
which developed negatives and was subsequently developed is imprinted to a transferred object, 
and the printing method of fixing a toner to a transferred object and obtaining an image is used, 
contacting a fixation member further. 

[0003] It is necessary to generate the thin film of a uniform developer on a development sleeve, 
and, for that purpose, a moderate fluidity is required for the developer itself by said method. 
Furthermore, engine performance which adheres thru/or fixes neither to a blade nor a fixation 
member is needed for a developer. 

[0004] Especially, the technology which uses the fixation member made oilless as a fixation 
member is developed, and adhesion thru/or fixing of the 1 component developer to this fixation 
member made oilless is also posing a problem in recent years. That is, generally the technology 
established while applying silicone oil to a fixation roll in order to reconcile sufficient gloss and 
offset-proof nature conventionally as an establishing method in color printing which uses a 1 
component developer was used. However, there are problems, such as breakage on lowering of 
the problem that an anchorage device is enlarged and complicated, and the retouch nature 
resulting from silicone oil transferring to a print, the contamination inside the plane by the oil 
steam, and the printing machine according to the oil leak at the time of conveyance further. 
Although a miniaturization and simplification have been the feature with the printing machine of a 
1 component development method especially, it is the cause which spoils the feature greatly. 
Although the 1 component developer used for the color printer equipped with the fixation 
member made oilless from such a reason has been developed, since it is established without 
applying oil to a fixation member, adhesion thru/or fixing of a toner poses a problem. 
[0005] Before, for the fluid improvement of a 1 component developer, flow improvers, such as a 
silica particle by which coat processing is not made, are used, and lubricant, such as a fatty acid 
or its ester, and salts, etc. is used. 

[0006] However, it becomes the cause of damaging a photo conductor etc. since the silica 
particle which is not covered has the very high degree of hardness, and it is a wax-like, and 
since the thing of minute particle diameter is hard to be obtained, the particle of the 
aforementioned lubricant has many problems of a developer adhering to a blade. And these 
phenomena bring a result in which it becomes the dirt of an image, and the cause of a fogging, 
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especially an image becomes dirty gradually from long-term imprinting. 

[0007] Moreover, it adheres, thru/or is easy to fix to said fixation member made oilless, and 
especially in color printing, offset-proof nature falls remarkably, is in the silica particle which is 
not covered, and it has flume ******. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional 1 component developer, it 
had the problem that unevenness and a deficit occurred in an image in prolonged imprinting. 
[0009] then, this invention makes it a technical problem to offer the 1 component developer with 
which the trouble of said conventional technology is solved, it does not adhere thru/or fix to a 
blade, and deterioration of image quality does not take place in prolonged imprinting. 
[0010] It is the 1 component developer used in the printing method which uses the fixation 
member which this invention is furthermore a fixation process and was made oilless, and let it be 
a technical problem to offer the 1 component developer with which it does not adhere thru/or fix 
to a blade and the fixation member made oilless, and deterioration of image quality does not take 
place in prolonged imprinting. 
[0011] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly, this 
invention persons A fluid improvement of a 1 component, developer ~sake r A -binder, a. coloring 
agent, and need are accepted as a 1 component developer. An electrification control agent, By 
using what blended a metallic-oxide particle by which coat processing was carried out to 
lubricant chosen as a toner particle containing a release agent from a group of a higher fatty 
acid, a higher-fatty-acid amide, higher-fatty-acid ester, and a higher-fatty-acid metal salt as an 
external additive Adhesion to a blade of a developer thru/or fixing can be prevented, and a 
header and this invention are completed for deterioration of image quality being suppressed. 
[0012] Furthermore, a toner particle is set to a printing method of a 1 component developer 
which becomes a transferred object from a process which carries out heating fixation, contacting 
a fixation member made oilless. A binder, a coloring agent, and need are accepted as a 1 
component developer. An electrification control agent, By using what blended a metallic-oxide 
particle by which coat processing was carried out to lubricant chosen as a toner particle 
containing a release agent from a group of a higher fatty acid, a higher-fatty-acid amide, higher- 
fatty-acid ester, and a higher-fatty-acid metal salt as an external additive Adhesion in a blade 
and a fixation member made oilless of a developer thru/or fixing can be prevented, and a header 
and this invention are completed for deterioration of image quality being suppressed. 
[0013] That is, this invention offers a printing method of using the following 1 component 
developer and it. 

[0014] (1) a 1 component developer characterize by consist of a coat metallic oxide particle 0.1 
which carried out coat processing of the toner particle 100 weight section which contain an 
electrification control agent and a release agent a binder, a coloring agent, and if needed, and the 
metallic oxide particle of specific surface area of 50-300m 2/g to at least one sort of lubricant 
choose from a group of a higher fatty acid, a higher fatty acid amide, higher fatty acid ester, and 
a higher fatty acid metal salt - the 3 weight sections. 

[0015] (2) A 1 component developer given in the above (1) said whose coat metallic-oxide 
particle is what contains less than an average of ten metallic-oxide particles per coat metallic- 
oxide particle. 

[0016] (3) The above (1) said whose lubricant is the melting point of 70 degrees C or more, or a 
1 component developer given in (2). 

[0017] (4) A 1 component developer given in either of aforementioned (1) - (3) said whose coat 
metallic-oxide particles are what covers with lubricant a silica particle processed by amino- 
group content agent, and is obtained. 

[0018] (5) A 1 component developer given in either of aforementioned (1) - (4) said whose coat 
metallic-oxide particles are what covers a metallic-oxide particle with a stearin acid metal salt, 
and is obtained. 

[0019] (6) said — a coat — a metallic oxide — a particle — an organic solvent — lubricant — 
dissolving — having made — a solution — inside — a metallic oxide — a particle — immersion - 
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- processing — having carried out — after — drying — making — solidification — an object — 
obtaining — this — solidification — an object — an impeller — having — an agitator — grinding 

- obtaining — having — a thing — it is — the above — ( — one — ) ( — five — ) — 

either — 

[0020] (7) The above (1) which is a 1 component nonmagnetic developer 1 component developer 
given in either of - (6). 

[0021] (8), contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter developing negatives — having had — an image — a transferred object — imprinting - 

- further — a toner — a particle — a transferred object — heating — fixation — carrying out - 

- a process — from — becoming — one — a component — a developer — printing — a 
method — setting — using it — a sake — one — a component — a developer — it is — the 

above — ( — one — ) ( — seven — ) — either — a publication — one — a component — 

a developer 

[0022] (9), contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a. thin layer_of a-1 component-developer to an -electrostatic latent-image 
supporter developing negatives — having had — an image — a transferred object — imprinting - 

- further — oilless izing — having had — fixation — a member — contacting — making — : 

while — a toner — a particle — a transferred object — heating — fixation — carrying out — a 
process — from — becoming — one — a component — a developer — printing — a method — 
setting — using it — a sake — one — a component — a developer — it is — the above — ( — 
one — ) 

[0023] (10), contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter A printing method of a 1 component developer which imprints a developed image to a 
transferred object and is further characterized by using a 1 component developer of a 
publication for either of aforementioned (1) - (7) as a 1 component developer in a printing 
method of a 1 component developer which consists of a process which carries out heating 
fixation of the toner particle at a transferred object. 

[0024] (11), contacting this supporter to a transferred object, after developing negatives, forming 
a thin layer of a 1 component developer on developer support which presses and rotates using a 
member, and contacting a thin layer of a 1 component developer to an electrostatic latent-image 
supporter In a printing method of a 1 component developer which consists of a process which 
carries out heating fixation of the toner particle at a transferred object while contacting a 
fixation member which imprinted a developed image to a transferred object and was further made 
oilless A printing method of a 1 component developer characterized by using a 1 component 
developer of a publication for either of aforementioned (1) - (7) as a 1 component developer. 
[0025] 

[Embodiment of the Invention] Hereafter, this invention is explained more to details. 
[0026] The 1 component developer of this invention consists of a toner particle which contains 
an electrification control agent and a release agent a binder, a coloring agent, and if needed, and 
a metallic-oxide particle (henceforth a coat metallic-oxide particle) by which coat processing 
was carried out to lubricant. A 1 component nonmagnetic developer and a 1 component 
magnetism developer are contained in the 1 component developer of this invention. 
[0027] As an available binder for toners, by the toner particle in this invention Each binder 
conventionally used with the 1 component developer toner can use it. Specifically The 
homopolymers and those copolymers of cross-linking polyester resin, non-cross-linking 
polyester resin, styrene, or its substitution product, A styrene-(meta) acrylic ester copolymer, a 
styrene acrylonitrile copolymer, A styrene-vinyl methyl ether copolymer, a styrene-butadiene 
copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-acrylonitrile-indene copolymer, 
A styrene-maleate copolymer, an acrylic (meta) polymer, the hydrocarbon resin of polyvinyl 
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acetate, a polyamide, an epoxy resin, a polyvinyl butyral, polyacrylic acid, phenol resin, an 
aliphatic series system, or an alicycle group system, petroleum resin, chlorinated paraffin, etc. 
are independent — or it can be mixed and used. 

[0028] As for these binders, it is desirable to have the melting temperature (temperature from 
which the viscosity of a binder turns into an about 103 Pa-s degree) of 70-200 degrees C. If the 
melting temperature of a binder is too low, the conservation stability as a toner will become low 
and solidification etc. will become easy to take place in the passage of time. From this point, it is 
more desirable that melting temperature is 1 10 degrees C or more. As for melting temperature, 
from a viewpoint which much energy is needed on the other hand for fixation when melting 
temperature is too high, and abrasion resistance etc. falls, and gives gloss further preferably, it is 
more desirable to consider as 1 60 degrees C or less. 

[0029] Next, as an available coloring agent, each coloring agent, such as the inorganic or organic 
color and pigment which are conventionally used with the 1 component developer toner, and the 
magnetic substance, can use it by the toner particle in this invention. 

[0030] Specifically as an inorganic pigment, titanium oxide, a zinc white, an alumina white, a 
calcium carbonate, Berlin blue, carbon black, etc. can be used. 

[0031] Moreover, as an organic stain pigment, things, such as the Quinacridone system, an 

— anthtaquinone system, monoazo and a- JISUAZO .system,. a-rhodamine system, and a ~ 

phthalocyanine system, can be used. 

[0032] Moreover, as the magnetic substance, the metallic oxide containing elements, such as 
iron, cobalt, nickel, copper, magnesium, manganese, aluminum, and silicon, etc. can be used. 
Especially, what uses iron oxides, such as a trHron tetraoxide and gamma-iron oxide, as a 
principal component is desirable. The magnetic substance which uses these iron oxides as a 
principal component may contain other metallic elements, such as a silicon element or an 
aluminum element, from a viewpoint of toner electrification nature control. As for these magnetic 
substance, it is desirable that the BET specific surface area by the nitrogen adsorption process 
is 2-30m2/g, and it is desirable that Mohs hardness is 5-7 further. As a configuration of the 
magnetic substance, although there is the shape of eight face pieces, six face pieces, a globular 
shape, a needle, and a scale etc., what has few anisotropics, such as eight face pieces, six face 
pieces, a globular shape, and an infinite form, is desirable, when raising image concentration. As 
mean particle diameter of the magnetic substance, the range of 0.05-1.0 micrometers is 0.1-0.6 
micrometers desirable still more preferably. 

[0033] These stain pigment or the magnetic substance is independent, or can be mixed and used. 

[0034] In the case of a 1 component nonmagnetic developer toner, as a content of a coloring 
agent, it is desirable to consider as the stain pigment 3-20 weight sections to the binder 100 
weight section. When there are few contents of a stain pigment than said range, there is an 
inclination for the image of the high depth of shade to no longer be obtained, on the other hand, 
there is an inclination which will cause deterioration of electrification nature, fixable, print 
durability, etc. if [ than said range ] more, and neither is desirable. Moreover, it is desirable to 
consider as the stain pigment 0-3 weight sections, and the magnetic substance 20 - 70 weight 
sections to the binder 100 weight section as a content of the coloring agent used for a 1 
component magnetism developer toner. 

[0035] The toner particle in this invention may contain a release agent in order to raise adhesion 
in the fixation member made oilless thru/or the fixing prevention effect if needed. If it has a 
moderate mold-release characteristic as an available release agent, there is especially no limit in 
a class and that to which it is waxes, such as polyethylene wax, a polypropylene wax, a micro 
crystallin wax, and a KAUNABA wax, a fluororesin, silicone system resin, etc., and melting 
temperature specifically exceeds 70 degrees C is suitable. Also in this, it is desirable that the 
melting temperature of a release agent is higher than the melting temperature of a binder 20 
degrees C or more. The fluororesin which has the melting temperature of about 300 degrees C 
can also be used. Moreover, the content of a release agent has desirable 1-10 weight section 
to the binder 100 weight section. If there are more contents of a release agent than said range, 
the reinforcement of a toner particle falls and it is not desirable. 
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[0036] Furthermore, the toner particle in this invention may contain the electrification control 
agent for controlling the amount of frictional electrification charges if needed. As an available 
electrification control agent, negative polarity control agents, such as the metal chelate of 
straight polarity control agents, such as the various Nigrosine colors, the 4th class ammonium 
compounds, an imidazole derivative, and a metal complex of imidazole derivatives, and an alkyl 
salicylic acid, chlorination polyester, polyester with a superfluous acid radical, chlorinated 
polyolefins, a metal salt of a fatty acid, and fatty-acid soap, etc. can be mentioned, for example. 
[0037] Coarse grinding of this kneading object is carried out, a coarse-grinding object is 
obtained, this coarse-grinding object is pulverized, a pulverizing object is obtained [ first, each 
material is mixed as a method of manufacturing the toner in this invention using these materials, 
it kneads, and a kneading object is obtained ], and, generally the method of subsequently 
classifying this pulverizing object is taken. As a means which can use mixed means, such as the 
melting kneading method using the wet variational method using a high-speed dissolve^ a roll 
mill, a ball mill, etc. as a means to knead each material and to obtain a kneading object, a roll, a 
pressurized kneader, an internal mixer, a screw die pressing appearance machine, etc., and 
carries out coarse grinding of the mixture, a hammer mill, a cutter mill, a jet mill, a roller mill, a 
ball mill, etc. can be used, for example. Furthermore, as a means to pulverize a coarse-grinding 
object,-mechanical-cable-rtype -grinders, such as windrforce type grinders, -such_as~a jet mill, and . 
a high-speed rotary crusher, can be used. Moreover, an air-current type classifier etc. can be 
used as a means to classify a pulverizing object. In addition, a toner particle can be 
manufactured economically, without the mechanical-cable-type grinding method being suitable 
as a grinding method which coarse grain cannot generate easily, and dropping especially yield. 
[0038] About 6-9 micrometers is suitable for the mean particle diameter of the toner particle in 
this invention at number mean particle diameter. 

[0039] In the 1 component developer of this invention, in order to prevent adhesion thru/or 
fixing of the blade for a fluid improvement of said toner particle, and the fixation member further 
made oilless, the coat metallic-oxide particle by which coat processing was carried out to 
lubricant is used as an external additive. 

[0040] It is desirable that less than an average often metal oxidation oxide particles per coat 
metallic-oxide particle use also in this the coat metallic-oxide particle which is especially less 
than an average of five pieces as a coat metallic-oxide particle from the fluid point of a 1 
component developer. When the number of the metal oxidation oxide particle per coat metallic- 
oxide particle exceeds said range, there is an inclination for a fluidity to fall. In this case, 
although a fluidity can be improved by adding further the metallic-oxide particle whose specific 
surface area is 100-300m2/g and which does not carry out coat processing to lubricant as an 
external additive, if it is established by the oilless fixation member when printing especially the 
color picture of high gloss, if it does so, offset-proof nature will fall remarkably. Therefore, as for 
the metallic-oxide particle which does not carry out coat processing to lubricant, it is desirable 
to stop as few [ it is desirable not to use it, and ] by 1 or less % of the weight of the coat 
metallic-oxide particle as possible, when using it. 

[0041] The silicon oxide (silica) and the zinc oxide which are in the range whose specific surface 
area is 50-300m2/g as a metallic-oxide particle used for manufacture of a coat metallic-oxide 
particle, an aluminum oxide, titanium oxide, a magnesium oxide, the tin oxide, etc. can be used, 
and the point that the thing of a nearby minute particle is obtained in it, and it is cheap to a 
silica is suitable. If the silica particle by which hydrophobing processing was carried out by the 
amino-group content agent is especially used, the effect of coat processing becomes high and 
can give a good fluidity to a developer. In addition, although silicon is not a metallic element 
strictly, in this invention, silicon oxide is also included in a metallic oxide. Under by 50m2/g, the 
particle of a coat metallic oxide becomes fine too much, the crevice of a toner particle is 
entered, and the specific surface area of a metallic-oxide particle is in the inclination for a 
fluidity to fall, when work comes to be lost as koro between toner particles and specific surface 
area exceeds 300m2/g on the other hand. The mean particle diameter of the metallic-oxide 
particle whose specific surface area is 50-300m2/g is about 0.01-0.1 micrometers. As said 
amino-group content agent, amino-group content finishing agents, such as amino-group content 
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silicone oil and amino alkylamino radical content silicone oil, etc. can be used. In addition, alkyl 
silanes, such as silicone oil, an alkyl silane, a dialkyl silane, and a trialkyl silane, are usable. 
[0042] At least one sort chosen from the group of a higher fatty acid, a higher-fatty-acid amide, 
higher— Fatty-acid ester, and a higher-fatty-acid metal salt as said lubricant component is used. 
As a higher fatty acid, in general, a carbon number can use 16-30 fatty acids preferably, and, 
specifically, can mention 16 or more a PAL thymine acid, stearin acid, oleic acid, linolic acid, 
arachin acid, behenic acid, etc. Moreover, as a higher— Fatty-acid metal salt, a carbon number can 
use metal salts, such as zinc of 12-30 fatty acids, magnesium, calcium, barium, and aluminum, 
preferably, and can mention 12 or more stearin acid metal salts, such as myristic-acid metal 
salts, such as lauric-acid metal salts, such as lauric-acid zinc and lauric-acid calcium, myristic- 
acid zinc, and myristic-acid calcium, zinc stearate, aluminum stearate, and magnesium stearate, 
etc. as a concrete more suitable compound in general, a stearin acid metal salt is cheap 
especially, and the solubility to an organic solvent is good — etc. — it is desirable from a point. 
Moreover, these lubricant has that desirable whose melting point is 70 degrees C or more. 
[0043] The processing to which the coat processing as used in the field of this invention forms 
the coat of lubricant in the front face of a metallic-oxide particle is said, after add said metallic 
oxide particle and lubricant in the solvent which be choose from various organic solvents , such 
as. alcohol , ester., thejether ,_aliphatic~series-,-an-alicycle group , or aromatic -hydracarbon-,~as a. .. 
easier coat art and which lubricant can dissolve and dissolve lubricant under heating as occasion 
demands , a solvent be evaporate , a solidification object be obtain and the method of grind this 
solidification object with the agitator which have an impeller can be use . The method of grinding 
a solid with the agitator which has an impeller is desirable from the point which can make 
efficiently less than an average of ten metallic-oxide particles per coat metallic-oxide particle 
above all less than an average of five pieces. In addition, in this coat processing, if the amount of 
the lubricant used to a metallic-oxide particle increases too much, the lubricant particle of the 
diameter of a large drop of a gestalt in which the metallic-oxide particle was buried will be 
formed, and it will become the cause by which a developer adheres to a blade etc. As a weight 
ratio of the metallic-oxide particle used by coat processing from this point, and lubricant, 100:1 
to about 1:1 are desirable. Thus, as for the obtained coat metallic-oxide particle, it is desirable 
that specific surface area is 50-300m2/g. If the specific surface area of a coat metallic-oxide 
particle is larger than said range, flasking to the toner particle of a coat metallic-oxide particle 
will progress quickly for the stress at the time of development etc., there is an inclination for the 
fluidity of a developer to fall, and on the other hand, when smaller than said range, there is an 
inclination for the fluidity of a developer to be hard to be acquired. 

[0044] The 1 component developer of this invention carries out 0.1-3 weight section content of 
said coat metallic-oxide particle to said toner particle 100 weight. The image which the fluidity of 
a developer falls and has uniform image quality when the content of a coat metallic-oxide 
particle becomes less than said range is no longer obtained, if it increases on the other hand, it 
will slide too much, and substrate dirt generates and is not desirable. 

[0045] The 1 component developer of this invention can be used with the copying machine using 
the usual 1 component developing-negatives method. In the printing method of a 1 component 
developer of imprinting the developed image to a transferred object and performing image 
formation to a transferred object using the method of consisting of a process which carries out 
heating fixation of the toner further, it is useful, contacting this supporter to a transferred 
object, after developing negatives, forming the thin film of a 1 component developer on the 
developer support which presses and especially rotates using a member, and contacting the thin 
layer of the developer concerned to an electrostatic latent-image supporter. In the printing 
method of the 1 component developer which adopts especially the method of carrying out 
heating fixation of the toner particle at a transferred object while contacting the fixation member 
made oilless in a fixation process, it is useful. 

[0046] In the printing method of said 1 component developer, the 1 component developer of this 
invention does not adhere to a blade and the fixation member further made oilless, and has the 
feature that image quality deterioration does not occur. 
[0047] 
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[Example] Hereafter, although this invention is more concretely explained based on an example, 
this invention is not limited to these examples. In addition, especially, as long as there is no 
notice, in this example, the "weight section" and "% of the weight" are expressed the "section" 
and"%", respectively. 

[0048] As an example 1 preparation of nonmagnetic toner particle> binder, melting kneading 
was carried out, after [ cooling solidification ] crushing of the polyester resin (melting 
temperature of 115-125 degrees C) 10 commercial section for nonmagnetic color toners and the 
coloring agent (pigment red 5) 5 section was carried out after melting mixing and with a hot 
calender roll, and the masterbatch was obtained. Said polyester resin 90 section and the 
salicylic-acid metal salt 2 section were added to this masterbatch 15 section, after mixing, 
melting kneading was carried out with the hot calender roll, and the kneading object was 
obtained. This kneading object was ground and classified after cooling solidification, and the 
nonmagnetic toner particle A was obtained. <BR> [0049] Particle size distribution were 
measured about the obtained nonmagnetic toner particle A. particle size distribution were 
measured with 100-micrometer aperture tube using COULTER MULTISIZER II (coal tar company 
make) (the following — the same). As for number mean particle diameter, 8.1 micrometers and 
the particle diameter of the number molar fraction of the toner particle of 1.8 times or more of 

numbeti-mean- particle diameter were several -1.2%.- . . 

[0050] The preparation of external additive> silica particle (multipoint method BET specific 
surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], amino-group content 
silicone oil processing) 100 section was distributed in the methanol 2000 section, after dissolving 
the zinc stearate 40 section in this, after often mixing and carrying out reduced pressure drying 
to the bottom of heating, it cracked until the coat silica particle which contains one silica 
particle per piece was obtained, and the external additive 1 was manufactured. 
[0051] the specific surface area (a multipoint method BET specific surface area and the 
following — the same) of an external additive 1 was 148m2/g. 

[0052] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle A100 section, said external additive 1 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0053] To the nonmagnetic toner particle A100 section obtained in the example 1 preparation 
of 1 component nonmagnetic developer> example 1 of a comparison, the silica particle 
(multipoint method BET specific surface area150m2/g, mean-particle-diameter [ of 0.02 
micrometers ], amino-group content silicone oil processing) 0.5 section was added, and the 1 
component nonmagnetic developer was obtained. 

[0054] the nonmagnetic toner particle A100 section obtained in the example 2 preparation of 1 
component nonmagnetic developer> example 1 of a comparison — receiving — the silica particle 
(multipoint method BET specific surface area150m2/g, mean-particle-diameter [ of 0.02 
micrometers ], amino-group content silicone oil processing) 0.5 section, and the zinc stearate 0.2 
section — in addition, the 1 component nonmagnetic developer was obtained. 
[0055] [Performance evaluation] The blade-proof sticking tendency was evaluated by the 
following print resistance test about the 1 component nonmagnetic developer obtained in said 
example 1 and the examples 1 and 2 of a comparison. 

[0056] In order for a print resistance test to promote blade fixing of a developer using the color 
printer of a commercial 1 component nonmagnetic development method, As a pattern (a toner is 
always consumed in this line portion) which prepared the line in the **** direction, it ran at a 
maximum of four omasums in intermittent development mode (one-sheet development and a 
development sleeve halt are repeated in A4 length), and carried out by asking for the printing 
number of sheets in the event of an image deficit (generating of blade fixing looking at a white 
omission) occurring. A result is shown in a table 1. 
[0057] 
[A table 1] 
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[0058] As an example 2 preparation of nonmagnetic toner particle> binder, melting kneading 
was carried out, after [ cooling solidification ] crushing of the polyester resin (melting 
temperature of 115-125 degrees C) 10 commercial section for nonmagnetic color toners, and the 
coloring agent (pigment red 5) 5 section and the wax (low melting point polypropylene wax) 0.3 
section was carried out after melting mixing and with a hot calender roll, and the masterbatch 
was obtained. Said polyester resin 90 section, the salicylic-acid metal salt 2 section, and the wax 
(low melting point polypropylene wax) 2.7 section were added to this masterbatch 1 5.3 section, 
after mixing, melting kneading was carried out with the hot calender roll, and the kneading object 
was obtained. This mixture was ground and classified after cooling solidification, and the 
nonmagnetic toner particle B was obtained. 
" t0059]~Pa~rticle~size distribution wefe~ measured about the obtained nonmagnetic toner particle B. 
As for number mean particle diameter, 7.9 micrometers and the particle diameter of the number 
molar fraction of the toner particle of 1.8 times or more of number mean particle diameter were 
several 1.3%. 

[0060] The preparation of external additive> silica particle (multipoint method BET specific 
surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], amino-group content 
silicone oil processing) 100 section was distributed in the methanol 2000 section, after dissolving 
the zinc stearate 40 section in this, it often mixed, it often cracked by the mixer equipped with 
the agitator which has an impeller after reduced pressure drying under heating, and the external 
additive 2 was manufactured. 

[0061] The specific surface area of an external additive 2 is 122m2/g, and contained an average 
of 1.9 silica particles. 

[0062] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle B100 section, said external additive 2 was mixed 2.1 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0063] To the example 3 preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle B100 section, said external additive 2 was mixed 1.4 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0064] To the example 4 preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle B100 section, said external additive 2 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0065] To the nonmagnetic toner particle A100 section obtained in the example 5 preparation 
of 1 component nonmagnetic developer> aforementioned example 1, said external additive 2 was 
mixed 0.7 ******s, and the 1 component nonmagnetic developer was obtained. 
[0066] The example 6 preparation of external additive> silica particle (multipoint method BET 
specific surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], amino-group 
content silicone oil processing) 100 section was distributed in the methanol 2000 section, after 
dissolving the lauric-acid zinc 40 section in this, it often mixed, it often cracked by the mixer 
equipped with the agitator which has an impeller after reduced pressure drying under heating, 
and the external additive 3 was manufactured. 

[0067] The specific surface area of an external additive 3 is 130m2/g, and contained an average 
of 1.5 silica particles. 

[0068] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle A100 section, said external additive 3 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0069] The example 7 preparation of external additive> silica particle (multipoint method BET 
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specific surface area100m2/g t mean-particle-diameter [ of 0.03 micrometers ], dimethyl silicone 
oil processing) 100 section was distributed in the methanol 2000 section, after dissolving the 
zinc stearate 40 section in this, it often mixed, it often cracked by the mixer equipped with the 
agitator which has an impeller after reduced pressure drying under heating, and the external 
additive 4 was manufactured. 

[0070] The specific surface area of an external additive 4 is 94m2/g, and contained an average 
of 1.2 silica particles. 

[0071] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle A100 section, said external additive 4 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0072] The example 8 preparation of external additive> silica particle (multipoint method BET 
specific surface area110m2/g, mean-particle-diameter [ of 0.03 micrometers ], dimethylsilane 
processing) 100 section was distributed in the methanol 2000 section, after dissolving the zinc 
stearate 40 section in this, it often mixed, it often cracked by the mixer equipped with the 
agitator which has an impeller after reduced pressure drying under heating, and the external 
additive 5 was manufactured. 

[0073] The specific surface area of an external additive 5 is 103m2/g, and contained an average 

of 1.3 silica particles . - — 

[0074] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle A100 section, said external additive 5 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0075] The example 9 preparation of external additive> silica particle (multipoint method BET 
specific surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], amino-group 
content silicone oil processing) 100 section was distributed in the methanol 2000 section, after 
dissolving the zinc stearate 40 section in this, it often mixed, and it often cracked after reduced 
pressure drying and with a mortar under heating, and the external additive 6 was manufactured. 
[0076] The specific surface area of an external additive 6 is 64m2/g, and contained an average 
of 13 silica particles. 

[0077] To the preparation of 1 component nonmagnetic developer> aforementioned 
nonmagnetic toner particle A100 section, said external additive 6 was mixed 0.7 ******s, and 
the 1 component nonmagnetic developer was obtained. 

[0078] the example 3 of a comparison preparation of a 1 component nonmagnetic developer> - 

- said nonmagnetic toner particle B100 section — receiving — the silica particle (multipoint 
method BET specific surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], 
amino-group content silicone oil processing) 0.5 section — in addition, the 1 component 
nonmagnetic developer was obtained. 

[0079] the example 4 of a comparison preparation of a 1 component nonmagnetic developer> - 

- said nonmagnetic toner particle B100 section — receiving — the silica particle (multipoint 
method BET specific surface area150m2/g, mean-particle-diameter [ of 0.02 micrometers ], 
amino-group content silicone oil processing) 1.5 section — in addition, the 1 component 
nonmagnetic developer was obtained. 

[0080] [Performance evaluation] The following print durability evaluation and offset-proof nature 
assessment were performed about the 1 component nonmagnetic developer obtained in said 
examples 2-9 and the examples 3-4 of a comparison. A result is shown in a table 2. In addition, 
offset-proof nature assessment was similarly performed about the 1 component nonmagnetic 
developer obtained in said examples 1 and 2 of a comparison. A result is collectively shown in a 
table 2. 

[0081] In order for a print resistance test to promote blade fixing of a developer using the color 
printer of a commercial 1 component nonmagnetic development method, As a pattern (a toner is 
always consumed in this line portion) which prepared the line in the **** direction, it ran at a 
maximum of four omasums in intermittent development mode (one-sheet development and a 
development sleeve halt are repeated in A4 length), and carried out by asking for the printing 
number of sheets in the event of an image deficit (generating of blade fixing generating a white 
omission) occurring. 
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[0082] Offset-proof nature assessment removed the oil spreading section, was established by 
having changed the temperature of a fixing roller from the oil spreading mold heat-and-pressure 
anchorage device of the above-mentioned color printer in 150-175 degrees C, and investigated 
the temperature which offset generates. 
[0083] 
[A table 2] 
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[0084] The styrene-acrylic resin 100 commercial section for toners, and the magnetic powder 
(magnetite, mean particle diameter of 0.2 micrometers) 58 section and the electrification control 
agent (azo system color) 1 section were added as an example 10 preparation of magnetic toner 
particle> binder, after mixing, melting kneading was carried out with the biaxial extruder, and the 
kneading object was obtained. After cooling this mixture, it ground and classified and the 
magnetic toner particle was obtained. 

[0085] Particle size distribution were measured about the obtained magnetic toner particle. As 
for number mean particle diameter, 7.3 micrometers and the particle diameter of the number 
molar fraction of the toner particle of 1.8 times or more of number mean particle diameter were 
several 0.5%. 

[0086] The external additive 5 obtained in said example 8 was mixed 1.4 ******s to the 
preparation of 1 component magnetism developer> aforementioned magnetism toner particle 
100 section, and the 1 component magnetism developer was obtained. 

[0087] To the magnetic toner particle 100 section obtained in the example 5 preparation of 1 
component magnetism developer> example 10 of a comparison, the silica particle (multipoint 
method BET specific surface area103m2/g, mean-particle-diameter [ of 0.03 micrometers ], 
dimethylsilane processing) 1 section was added, and the 1 component magnetism developer was 
obtained. 

[0088] Distribute the example of comparison 6 preparation of external additive> silica particle 
(multipoint method BET specific surface area110m2/g, mean-particle-diameter [ of 0.03 
micrometers ], dimethylsilane processing) 100 section in the hydrocarbon system solvent 
(product [ made from Exxon Mobil Petroleum ], trade name Isopar L) 2000 section, this is made 
to distribute the low-molecular-weight polyethylene wax (Sanyo Chemical Industries, Ltd. make, 
trade name LEL250, temperature of 104 degrees C used as 1000 Pa-s) 40 section, and it heats 
at 120-140 degrees C. After dissolution, it often mixed, and after reduced pressure drying, it 
often cracked with the mortar and the comparison external additive was manufactured. 
[0089] When the specific surface area of a comparison external additive could not be measured 
but was checked with the electron microscope, it was in the condition that the silica particle is 
not covered with polyethylene wax and the silica particle has adhered to the front face of a 
polyethylene wax particle. 

[0090] To the magnetic toner particle 100 section obtained in the preparation of 1 component 
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magnetism developer> example 10, the comparison external additive 1.4 section was added and 
the 1 component magnetism developer was obtained. 

[0091] [Assessment trial] The following print durability evaluation and offset-proof assessment 
were performed about the 1 component magnetism developer obtained in said example 10 and 
the examples 4 and 5 of a comparison. A result is shown in a table 3. 

[0092] Using the monochrome printer (an oilless fixing roller (temperature of 180 degrees C) is 
used) of a commercial 1 component magnetism development method, the print resistance test 
ran in continuation development mode (A4 width) (1% of image area), outputted all solid images, 
and performed them by asking for the printing number of sheets in the event of either an image 
deficit (white omission) or image quality unevenness occurring. 

[0093] Moreover, the dirt of the anchorage device after 1 omasum printing was investigated. 

[0094] 

[A table 3] 
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[0095] 

[Effect of the Invention] As mentioned above, as an example and the example of a comparison 
are given and were shown concretely, the 1 component developer of this invention is a 1 
component developer whose offset-proof nature could not adhere thru/or fix to a blade and the 
fixation member further made oilless, and could form the image of good image quality also in 
long-term imprinting, and also improved. 



[Translation done.] 
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